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As a new-type polyanion-type cathode material, lithium iron silicate (Li2FeSiO4) has 
become an ideal cathode material for lithium ion batteries with advantages of abundant raw 
materials, stable structure and high theoretical capacity. The corresponding theoretical 
capacity of Li2FeSiO4 on delithiating two lithium ions is as high as 333 mAh/g. However, 
the delithiated voltage of the second lithium ion is out of the electrochemical windowof 
commercial electrolyte, and the resulting volume change becomes detrimental, so the 
actual capacity can only reach about half the theoretical value. Sulfur modification in 
Li2FeSiO4 can effectively lower the delithiated voltage and structural failure, through 
which the delithiation of the second lithium ion can be possible achieved. It is, therefore, 
necessary to explore the feasible synthesis methods in order to prepare high performance 
sulfur modified Li2FeSiO4 as a cathode material.In this work, a series of different sulfur 
modified Li2FeSiO4 cathode materials were prepared by using thiourea as a sulfur source 
material and the sol-gel method combined with solid state reaction. The effects of sulfur 
doping amounts on the crystal structure, surface morphologies and electrochemical 
performances of Li2FeSiO4 were studied. The influences of sulfur, iron and carbon sources 
materials were also comparied. Possible existing forms of sulfur in Li2FeSiO4 compounds 
were further investigated. 
The experimental results showed that no matter what the sulfur source material was 
organic or inorganic, the main crystal phase of Pmn21 polymorphism with ferrous sulfide 
impurity was identified from the 6% sulfur modified Li2FeSiO4. In addition, the lithium 
silicate was detected with the 6% sulfur modified Li2FeSiO4 prepared with 
1-Dodecanethiol as a sulfur source.The initial discharge capacity of 180mAh/g was 
achieved with the 6% sulfur modified Li2FeSiO4 material prepared with thiourea as a 
sulfur source and ferrous oxalate as an iron source materials, while the initial discharge 
capacities of 50mAh/g and 125 mAh/g were obtained with 4% and 8% sulfur modified 
Li2FeSiO4, synthesized with ferric nitrate as an iron source, respectively. In the range of 
0.5% and 8% sulfur modifications stuided, the amounts of carbon coating preparaed with 
ferrous oxalate were larger than that with ferric nitrate except for 8%. However, the 
amount of carbon coated reached as high as 19% with the 8% sulfur modification.The 
discharge capacities of 0.5%, 4%, 6% and 8% sulfur modified Li2FeSiO4 prepared with 
ferrous oxalate decreased 5.6%, 16.4%, 52% and 5.6%, respectively, after 20 cycles. The 
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of carbon sources, i.e., sucrose, oxalic acid and Super-P, were 94, 94, and 50 mAh/g, 
respectively. The capacities decreased 73%, 73% and 32%, respectively after 8 cycles. The 
samples prepared with sucrose had the best electrochemical performance. 
The amounts of sulfur modification notably influenced the existing forms of sulfur in 
Li2FeSiO4 cathode materials. Based on the experimental results of X-ray photoelectron 
spectroscopic data by performing curve fitting analyses, the negative divalent sulfur was 
found with 0.5% sulfur modified Li2FeSiO4 when ferrous oxalate, thiourea and sucrose 
were used as the sources of iron, sulfur and carbon, respectively, which led to increases in 
lattice parameters. The positive hexavalent sulfur was mainly presented in the sulfur 
modified Li2FeSiO4 with the amounts exceeding 0.5%. The iron contents reduced, while 
the carbon contents increased with the increases in the amounts of sulfur modification. 
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